Introduction {#Sec1}
============

Women report more fatigue than men (Nelson and Burke [@CR28]; Pugliesi [@CR32]; Macintyre et al. [@CR24]), whether this concerns mental fatigue, physical fatigue, sleepiness, feeling tired, or emotional exhaustion (Bakker et al. [@CR4]; Åkerstedt et al. [@CR2]). Women also report sleeping disorders more often than men (Åkerstedt et al. [@CR2]; Peretti-Watel et al. [@CR30]). More women indicate fatigue symptoms to their general practitioner, and they consume more drugs for insomnia (Peretti-Watel et al. [@CR30]; Meeuwesen et al. [@CR25]). Study findings suggest that women are more at risk of work-related fatigue than men, but the evidence regarding education and age is less clear. Our study aims to provide insight which group(s) distinguished by demographic factors report(s) high fatigue, and to what extent group differences can be explained by situational and work-related factors. The study is conducted among a large representative sample of Dutch employees.

Need for recovery (NFR) after work is an indicator for work-related fatigue and reflects the workers' "sense of urgency to take a break" or the necessity for unwinding after work (Sonnentag and Zijlstra [@CR35]). NFR is to be interpreted within the context of the Effort-Recovery Model which describes how job demands produce costs in terms of emotional, cognitive, and behavioral symptoms as consequences of short-term fatigue (Meijman and Mulder [@CR26]; Van Veldhoven [@CR42]). The Effort-Recovery Model is an extension of the job demand-control JD-C model which explains job stress as well as learning from the balance between experienced job demands and job control (Karasek and Theorell [@CR20]). Working conditions such as job control and working overtime may influence the translation of job demands into fatigue. Short-term fatigue at work is reversible for instance by work breaks, holidays, or leisure time. When insufficient possibilities exist for recovery during or after work or over a longer period of time, a cumulative effect occurs in which NFR increases (Meijman and Zijlstra [@CR27]; Jansen et al. [@CR18]). Such increased NFR may require extra mental effort during the following working day. Eventually, this may result in more severe health problems. A high NFR may express itself in stress symptoms such as feelings of overload, irritability, social withdrawal, or the lack of energy for new effort (Van Veldhoven and Broersen [@CR44]). Evidence for the concept's predictive value was found in several studies. For instance, high NFR predicts sickness absence duration (De Croon et al. [@CR9]) and turnover in truck drivers (De Croon et al. [@CR10]), coronary heart disease (Van Amelsvoort et al. [@CR39]), accidents at work (Swaen et al. [@CR37]), and subjective health complaints such as emotional exhaustion and sleeping problems (Sluiter et al. [@CR33]). Conceptually, NFR bridges the phase between regular effort in work and severe, long-term fatigue. The latter is central to stress-related psychological health problems such as vital exhaustion, adjustment disorders, and burnout (Van Veldhoven and Broersen [@CR44]). A prolonged period of high NFR indicates failing recovery. This eventually may compromise health, work performance, and quality of life (Van Veldhoven [@CR42]).

In the Netherlands, more women than men report fatigue, in particular highly educated women (Meeuwesen et al. [@CR25]; Bensing et al. [@CR6]). A recent study in Flanders showed gender and age differences in NFR among public sector workers. Employees older than 45 years and female employees reported a higher NFR than younger employees and than male employees (Kiss et al. [@CR22]). And although gender differences in overall NFR scores were not found, in the Netherlands in particular highly educated women aged 45 years and older reported high NFR (Van Veldhoven and Broersen [@CR43]). This finding was replicated for highly educated women older than 50 years (Boelens [@CR7]). As regards other work-related fatigue measures, in the Maastricht Cohort Study in particular lower educated employees and younger employees reported more burnout than intermediate and highly educated employees and than older employees (Kant et al. [@CR19]). One study found higher emotional exhaustion rates in young women (Bakker et al. [@CR4]), whereas other researchers found that the risk of emotional exhaustion increased with age for both genders (Åkerstedt et al. [@CR2]) for instance among nurses (Bekker et al. [@CR5]). Another study did not find gender nor age differences in emotional exhaustion among Dutch general practitioners (Twellaar et al. [@CR38]). In other studies, subgroups of working women reported high levels of emotional exhaustion, particularly childless women either with or without a partner working fulltime or in a large part-time job (Otten et al. [@CR29]; Lautenbach [@CR23]).

The JD-C model predicts that high job demands such as working under time pressure combined with low control is particularly stressful (Karasek and Theorell [@CR20]; Karasek et al. [@CR21]). In the Netherlands, this unfavorable combination (high-strain jobs) occurs more often in women, whereas the most favorable combination of lower job demands and high control occurs more often in men (active jobs) (Otten et al. [@CR29]). On the other hand, men more often work fulltime and overtime. In the health care sector, which is the largest employer of Dutch women, physical and psychosocial risk factors for occupational health problems such as emotional demands and workplace violence are high (Smulders and Klein Hesselink [@CR34]). However, Dutch women have highly distinct career patterns from each other. Part-time work is more common among lower educated women, women with children, and among women working in the health care sector (Portegijs et al. [@CR31]). Working conditions are likely to differ between women at different education levels, such as number of hours worked or physical job demands. The JD-C model predicts more stress in lower educated older women, because they work more often in high-strain jobs with high demands and low control (Doyal and Payne [@CR14]; Verdonk and De Rijk [@CR47]), whereas Dutch empirical evidence points toward more stress-related fatigue in young women working long hours (Lautenbach [@CR23]). Hence, findings that a high NFR occurs in particular among older, highly educated working women cannot be straightforwardly explained and deserve more research (Van Veldhoven and Broersen [@CR43]; Boelens [@CR7]).

In this study, we use a national representative sample in order to gain more insight in the prevalence of fatigue in different subgroups distinguished by age, gender, and education level, as well as insight in explanations for high levels of fatigue. This leads us to the following research questions:Which subgroup, distinguished by gender, age, and education level reports high work-related fatigue? How about the prevalence in highly educated women?Which factors explain work-related fatigue in the subgroup with the highest prevalence compared with other subgroups? Which factors account for the prevalence in (older) highly educated women?

Methods {#Sec2}
=======

Sample and procedure {#Sec3}
--------------------

The Netherlands Working Conditions Survey (NWCS) is a combined postal/web survey which constitutes a representative sample of the Dutch workforce aged 15--64 years but excludes self-employed individuals (Van den Bossche et al. [@CR40], [@CR41]). In 2005 and 2006, 80,000 individuals were randomly sampled from the Dutch working population database of Statistics Netherlands. Employees aged younger than 23 years and employees with a non-Western background were 50% over sampled, because the response rate in these two groups is known to be low. As the most recent database available for sampling was 2 years out of date, 10% of the individuals sampled did no longer meet the inclusion criteria of being an employee. Taking these 10% into account, the NWCS response rate was 33.0% (*N* = 47,263).

The individuals in the sample received a written questionnaire by mail at their home address in the first week of November. The questionnaires were accompanied by an answering envelope and an information leaflet in which the purpose of the study was explained, and participation was asked. After 2--3 weeks, a written reminder was sent to the majority of those who had not yet responded. The questionnaire could be filled out with a pencil, or via internet using a personal code that was printed on the questionnaire. The individuals in the sample were given 7 weeks to fill out and return the questionnaire.

Measures {#Sec4}
--------

### Biographical data {#Sec5}

Biographical characteristics of the respondents are gender, four age categories (15--29, 30--39, 40--49, 50--64) and three categories for education level (low, intermediate level, and high).

### Situational factors {#Sec6}

Household composition is distinguished in five groups: married or co-habiting either with or without children, single parent household, single, or other. Nine professional groups were formed in accordance with the International Standard Classification of Occupations (ISCO).

### Working conditions and health {#Sec7}

In addition, information on working conditions was gathered. With regard to working time, the respondents were asked to report the number of hours they work according to their contract. Working overtime was asked in three categories (never, incidentally, on a structural basis).

Terms of employment were grouped to either fixed term or permanent. Organizational size was divided into three groups, small (1--9 employees), medium size (10--99 employees), and large organizations ≥100 employees).

Job autonomy, time pressure, and emotional demands scales were constructed on the basis of, respectively, 5, 11, and 7 questions with answering options that ranged from '1-never' to '4-always'. Job autonomy is derived from the Job Content Questionnaire JCQ (Karasek et al. [@CR21]; Van den Bossche et al. [@CR40], [@CR41]). The time pressure and emotional demands scales are derived from the questionnaire on the experience and evaluation of work (VBBA) (Van Veldhoven et al. [@CR46]). Several studies showed that construct validity, predictive validity, and internal consistency of the scales are fair to good (Karasek et al. [@CR21]; Van Veldhoven et al. [@CR46]). The scale scores were calculated by averaging the answers to the separate questions. Cronbach's alpha for these scales are 0.85, 0.87, and 0.80, respectively.

Separate dichotomous items were used to measure workplace violence and harassment by patients, students or passengers (external; three items; α = 0.70), and for workplace violence, and harassment by colleagues or superiors (internal; three items; α = 0.59). For internal and external workplace violence, questions were asked about unwanted sexual attention, intimidation, and physical violence in the past 12 months. If the answer to at least one of these three questions was 'yes', a positive scale score was given.

Satisfaction with working conditions and self-rated health were assessed with single item questions with five answering categories (1 = very dissatisfied to 5 = very satisfied).

### Work-related fatigue {#Sec8}

We measured work-related fatigue with the need for recovery after work scale (NFR) with 11 yes/no items (α = 0.87) (Van Veldhoven and Broersen [@CR44]). An example item is as follows: "I find it difficult to relax at the end of a working day." In this study, we dichotomized NFR scores as high and low. Employees with six or more positive responses are considered to have high NFR which identifies the high-risk group for NFR in the best possible way (Van Veldhoven [@CR42]; Broersen et al. [@CR8]). At this cutoff point, sensitivity and specificity of the scale are 79 and 72%, and people with NFR ≥ 6 have a higher risk of receiving treatment for psychological health complaints than people with a score \<6. Test--retest reliability of NFR over a 2-year interval is good when applied in stable work environments and poor to fair when applied in unstable work environments, in truck drivers as well as in nurses (De Croon et al. [@CR11]). Unstable work environments refer to changes for instance in supervisor or management, reorganizations, position, or working hours. The predictive value of NFR is confirmed for coronary heart disease (Van Amelsvoort et al. [@CR39]), accidents at work (Swaen et al. [@CR37]), as well as emotional exhaustion and sleeping problems (Sluiter et al. [@CR33]).

### Analyses {#Sec9}

Despite good correspondence between the total population of Dutch employees and the 47,263 employees in the sample as regards gender, age, professional group, ethnic origin, geographic region, and educational level distributions, the responses were weighed for these factors. This weighing resulted in maximal correspondence between the employees who responded and the entire Dutch workforce (excluding self-employed). First, the prevalence of high NFR was calculated separately for men and women in the three educational groups and the four age groups. We present these findings in Fig. [1](#Fig1){ref-type="fig"}. The graph shows that high NFR is most prevalent among women with a high education level, and that among highly educated women, high NFR is most prevalent among those aged 50--64 years. Overall, the prevalence of high NFR was 28.8%.Fig. 1Prevalence of high need for recovery for gender, education and age-specific group 

Based on this finding presented in Fig. [1](#Fig1){ref-type="fig"}, we chose to compare the prevalence of high NFR between groups using crude logistic regression analyses. We started with the comparison of highly educated women with highly educated men (gender comparison). Furthermore, we compared women with a high educational level with women with a low and intermediate educational level (education comparison) and women with a high education level aged 50--64 years with those aged 15--49 years (age comparison). We investigated the degree to which the crude differences in the prevalence of high NFR were influenced by adjustment for each of the other demographic, health, and work-related factors studied. We present two types of results: one in which the factors are adjusted separately, and one with adjustment for all factors together. These analyses give an indication of the factors that may explain the difference in the prevalence of high NFR between the compared groups, and of the degree to which the combination of all these demographic, health, and work-related factors can explain the difference in the prevalence of high NFR. In addition to the comparison of the groups with a relatively high and low prevalence of high NFR, logistic regression analyses were used to investigate the crude relationships of the situational, work-related, and health factors with NFR. Analyses were performed using SPSS version 14.0.

Results {#Sec10}
=======

Table [1](#Tab1){ref-type="table"} shows the prevalence of high NFR for the groups that are included in the three comparisons. Please take note that columns 3 and 5 in the table contain the same group, and that columns 6 and 7 represent a more detailed overview. The prevalence was high among highly educated women of all ages (35.2%) but was highest among highly educated women aged 50--64 years (40.3%). This is markedly higher (*p* \< 0.001) than the average prevalence among all employees, which was 28.8%. Table [1](#Tab1){ref-type="table"} further shows the population distribution over the categories of the demographic, health, and work-related factors for each of these groups.Table 1Prevalence of high need for recovery for gender, education, and age groups (first row, italics), and the distribution of these groups over the categories of demographic, health, and work-related factors (other rows)Highly educatedWomenWomen with high educational levelMen (*N* = 7,794) (%)Women (*N* = 6,571) (%)With a low or intermediate educational level (*N* = 15,005) (%)With a high educational level (*N* = 6,571) (%)Aged 15--49 years (*N* = 5,259) (%)Aged 50--64 years (*N* = 1,312) (%)*Prevalence of high need for recovery28.435.227.435.233.940.3*Population distribution Age  15--2913.422.026.222.027.40  30--3928.533.024.933.041.20  40--4927.225.126.825.131.40  50--6430.820.022.120.00100 Household composition  Married/co-habiting without children32.332.727.932.729.047.6  Married/co-habiting with children48.541.343.441.344.927.0  Single parent household1.44.85.74.84.65.7  Single15.318.013.218.017.918.7  Other2.63.29.83.23.71.0 Self-rated health  Excellent17.413.112.013.113.511.7  Very good25.224.520.824.525.620.1  Good50.153.856.453.853.555.0  Fair/bad7.38.610.98.67.513.1 Occupation  Craft, industrial, transport and agriculture workers5.21.17.81.11.11.1  Administrative workers/clerks6.511.825.711.812.110.5  Commercial and sales workers9.07.317.17.38.62.0  Service workers5.35.813.15.86.14.5  Healthcare workers7.724.526.524.524.325.1  Teachers11.120.21.720.216.336.2  Professionals27.69.91.09.910.86.2  Managers18.37.11.97.17.17.4  Other workers9.212.35.112.313.77.0 Contractual working time (hours/week)  0--81.63.28.83.23.23.4  9--161.67.019.07.06.39.9  17--243.024.627.924.624.027.2  25--3210.128.021.328.027.928.7  33+83.637.123.037.138.630.8 Working overtime  Yes, on a structural basis43.031.317.631.330.136.2  Yes, incidentally41.548.146.248.149.243.7  No, never15.520.636.220.620.720.1 Terms of employment  Fixed term11.816.218.816.218.76.5  Permanent88.283.881.283.881.393.5 Size of organization (number of employees)  1--98.110.320.410.310.69.3  10--9932.640.742.540.739.744.8  100+59.349.037.149.049.845.8 Satisfaction with working conditions  (very) Dissatisfied9.39.610.09.69.510.2  Not dissatisfied/not satisfied15.417.319.117.316.420.5  Satisfied59.261.058.661.061.857.8  Very satisfied16.112.112.312.112.311.4 Job autonomy (range: 1 = low to 3 = high)  \<2.526.038.552.938.537.243.3  2.5+74.061.547.161.562.856.7 Time pressure (range: 1 = never to 4 = always)  \<2.557.559.672.359.660.556.2  2.5+42.540.427.740.439.543.8 Emotional demands (range: 1 = never to 4 = always)  \<2.588.485.193.285.185.683.2  2.5+11.614.96.814.914.416.8 External workplace violence and harassment  No, never79.565.768.565.765.964.8  Yes, at least occasionally20.534.331.534.334.135.2 Internal workplace violence and harassment  No, never84.783.587.383.583.882.2  Yes, at least occasionally15.316.512.716.516.217.8Employees with six or more positive responses to the 11 items are considered to have high need for recovery (Broersen et al. [@CR8])

Table [2](#Tab2){ref-type="table"} shows that for highly educated employees in general, and in particular for women, each situational, work-related, and health factor in our model had a significant relationship with high NFR. Logistic regression analysis shows that high NFR was more common among older employees, among those who are single or single parents, and that high NFR was relatively less common in those who rated their health positively. Furthermore, the prevalence of high NFR differed between occupational groups and was particularly high in teachers. It was highest in those with a contractual working time of at least 25 h/week and in those structurally working overtime. The odds of high NFR did not differ between those with a fixed term and a permanent job. Employees working in medium-sized organizations (10--99 employees) had a higher prevalence of high NFR than those working in small or large organizations. The more satisfied employees are with their working conditions, the lower the odds of high NFR. Finally, low job autonomy, high time pressure and emotional demands, and the presence of workplace violence and harassment were related with a higher prevalence of high NFR among highly educated employees.Table 2Comparison of the prevalence of high need for recovery between subgroups and the crude and adjusted relationships of the demographic, health, and work-related factors with high need for recovery in these groupsHighly educated (*N* = 13,267)Women (*N* = 19,234)Women with high educational level (*N* = 6,003)Women versus men (ref)Educational level high versus low or intermediate (ref)Age 50--64 versus 15--49 years (ref)OR (95% CI)OR (95% CI)OR (95% CI)Crude1.37 (1.27--1.47)1.44 (1.35--1.53)1.32 (1.16--1.49)Adjusted for all factors1.32 (1.19--1.48)1.14 (1.03--1.25)0.94 (0.76--1.16)OR for each factor (95% CI)OR for need for recovery adjusted for this factor (95% CI)OR for each factor (95% CI)OR for need for recovery adjusted for this factor (95% CI)OR for each factor (95% CI)OR for need for recovery adjusted for this factor (95% CI)Age1.40 (1.30--1.51)1.45 (1.37--1.54) 15--29RefRef 30--391.02 (0.92--1.141.02 (0.94--1.10)NANA 40--491.09 (0.97--1.221.05 (0.97--1.14) 50--641.15 (1.03--1.29)1.19 (1.09--1.30)Household composition1.35 (1.25--1.45)1.39 (1.30--1.48)1.28 (1.13--1.46) Married/co-habiting without childrenRefRefRef Married/co-habiting with children0.99 (0.91--1.08)0.81 (0.75--0.87)0.87 (0.77--0.98) Single parent household1.44 (1.17--1.78)1.30 (1.14--1.49)1.36 (1.06--1.73) Single1.24 (1.12--1.38)1.24 (1.13--1.36)1.34 (1.15--1.55) Other0.79 (0.63--1.00)0.65 (0.57--0.74)0.77 (0.56--1.06)Self-rated health1.31 (1.22--1.42)1.64 (1.54--1.76)1.14 (1.00--1.31) Excellent0.05 (0.04--0.06)0.06 (0.05--0.07)0.05(0.03--0.06) Very good0.08 (0.07--0.10)0.09 (0.08--0.11)0.08(0.06--0.10) Good0.20 (0.17--0.23)0.22 (0.19--0.27)0.18 (0.15--0.23) Fair/badRefRefRefOccupation1.32 (1.22--1.43)1.31 (1.22--1.41)1.25 (1.10--1.43) Craft, industrial, transport and agriculture workers1.40 (1.12--1.75)0.84 (0.72--1.00)1.21 (0.82--2.04) Administrative workers/clerks1.02 (0.68--1.20)0.77 (0.68--0.88)0.92 (0.71--1.14) Commercial and sales workers1.07 (0.90--1.26)0.83 (0.72--0.85)1.22 (0.96--1.55) Service workers1.32 (1.10--1.59)0.96 (0.83--1.10)1.31 (1.01--1.70) Healthcare workers1.15 (1.00--1.33)0.97 (0.86--1.10)1.03 (0.86--1.24) Teachers1.69 (1.46--1.94)1.54 (1.32--1.78)1.56 (1.29--1.87) Professionals0.97 (0.84--1.11)1.06 (0.88--1.28)0.94 (0.75--1.18) Managers0.95 (0.82--1.11)0.96 (0.79--1.16)0.87 (0.68--1.12) Other workersRefRefRefContractual working time (hours/week)1.41 (1.30--1.54)1.29 (1.21--1.38)1.34 (1.18--1.53) 0--80.79 (0.61--1.01)0.47 (0.41--0.54)0.64 (0.46--0.89) 9--160.88 (0.73--1.06)0.55 (0.50--0.61)0.80 (0.64--0.99) 17--241.05 (0.94--1.17)0.74 (0.68--0.80)0.83 (0.73--0.95) 25--321.28 (1.16--1.34)1.02 (0.94--1.11)1.06 (0.93--1.20) 33+RefRefRefWorking overtime1.46 (1.35--1.56)1.34 (1.26--1.43)1.29 (1.13--1.46) Yes, on a structural basis1.64 (1.48--1.82)1.78 (1.64--1.93)1.87 (1.62--2.17) Yes, incidentally1.09 (0.98--1.21)1.17 (1.09--1.25)1.10 (0.96--1.27) No, neverRefRefRefTerms of employment1.36 (1.27--1.47)1.43 (1.34--1.52)1.34 (1.18--1.52) Fixed term1.01 (0.91.12)0.97 (0.89--1.05)1.05 (0.92--1.21) PermanentRefRefRefSize of organization (number of employees)1.35 (1.26--1.46)1.40 (1.31--1.49)1.30 (1.14--1.47) 1--9RefRefRef 10--991.27 (1.11--1.45)1.25 (1.14--1.36)1.17 (0.98--1.41) 100+1.11 (0.98--1.27)1.32 (1.21--1.45)1.06 (0.88--1.27)Satisfaction with working conditions1.32 (1.22--1.42)1.53 (1.43--1.64)1.25 (1.09--1.43) (very) DissatisfiedRefRefRef Not dissatisfied/not satisfied1.29 (1.13--1.49)1.25 (1.12--1.39)1.21 (0.99--1.48) Satisfied0.32 (0.28--0.36)0.33 (0.30--0.37)0.30 (0.25--0.36) Very satisfied0.10 (0.08--0.12)0.11 (0.10--0.13)0.10 (0.07--0.13)Job autonomy (range: 1 = low to 3 = high)1.23 (1.15--1.33)1.59 (1.49--1.70)1.25 (1.10--1.42) \<2.5RefRefRef 2.5+0.44 (0.41--0.47)0.55 (0.52--0.58)0.49 (0.44--0.55)Time pressure (range: 1 = never to 4 = always)1.56 (1.35--1.58)1.21 (1.13--.129)1.24 (1.09--1.42) \<2.5RefRefRef 2.5+4.31 (4.00--4.66)4.58 (4.30--4.89)4.15 (3.72--4.63)Emotional demands (range: 1 = never to 4 = always)1.33 (1.23--1.43)1.31 (1.23--1.40)1.27 (1.12--1.45) \<2.5RefRefRef 2.5+2.53 (2.30--2.80)3.10 (2.82--3.41)2.51 (2.18--2.88)External workplace violence and harassment1.27 (1.18--1.36)1.42 (1.33--1.51)1.31 (1.15--1.48) No, neverRefRefRef Yes, at least occasionally1.79 (1.66--1.94)1.78 (1.67--1.89)1.64 (1.48--1.83)Internal workplace violence and harassment1.37 (1.27--1.47)1.39 (1.30--1.48)1.29 (1.14--1.48) No, neverRefRefRef Yes, at least occasionally2.85 (2.60--3.12)2.76 (2.54--2.99)2.59 (2.26--2.96)Logistic regression analyses were used in cases with no missing values for the relationships of the situational, work-related, and health factors with the need for recovery presented in columns 2, 4, and 6Logistic regression analyses were used also for the in columns 3, 5, and 7 presented relationships for, respectively, gender, educational level, and age with need for recovery. These regression coefficients presented are first, without adjustment for other factors (crude), second with adjustment for all factors mentioned in this table, and third, with adjustment for each factor separately

Gender comparison {#Sec11}
-----------------

We compared the crude differences in the prevalence of high NFR with the adjusted differences for each factor to explore whether the gender difference would increase or decrease after adjustment for that particular factor. Column 3 of Table [2](#Tab2){ref-type="table"} shows that the gender difference in reporting high NFR among employees with a high educational level (OR = 1.37) was not explained by the demographic, health, and work-related factors examined in this study. The odds ratio only marginally decreased to OR = 1.32 after adjustment for all factors together. Had our model explained gender differences in high prevalence of NFR, the odds ratio would have decreased after adjustment for all these factors. Hence, the factors combined in the model do not provide sufficient insight in gender differences although all variables in our model were significantly related to high NFR.

Looking at the single factors, we found that the lower job autonomy and higher external workplace violence and harassment explained to some extent the higher prevalence of high NFR among highly educated women than among highly educated men. If women would experience the same job autonomy and similar rates of external workplace violence as men, the gender difference in high NFR would decrease, although not completely. Highly educated women's excess in high NFR appears to be largely counterbalanced by the factors working overtime and time pressure which were reported to be higher in highly educated men. Hence, if highly educated women would work as many hours as highly educated men and under the same time pressure, the gender difference in prevalence of high NFR would be even higher.

Education level comparison {#Sec12}
--------------------------

Among female employees, those with a high education level had 44% higher odds of reporting high NFR when compared with women with a low or intermediate level of education. This difference was largely explained by the demographic, health, and work-related factors, because the difference decreased to only 14% after adjustment. The higher prevalence of high NFR among women with a high educational level when compared with women with a low or intermediate educational level could largely be explained by the higher time pressure which was reported by highly educated women. Adjustment for time pressure resulted in a decrease of the OR from 1.44 to 1.21. In addition, average contractual working time was larger in women with a high educational level, and also occupation and emotional demands explained part of the higher prevalence of high NFR among highly educated women. Better self-rated health and higher job autonomy in highly educated women, however, affected the OR in the opposite direction. Adjustment for these factors resulted in larger NFR differences between women with high and low or intermediate levels of education.

Age comparison {#Sec13}
--------------

Among female employees with a high educational level, those aged 50--64 years had 32% higher odds of reporting high NFR when compared with high educated women aged 15--49 years. The higher prevalence of high NFR in women aged 50--64 years when compared with younger women was fully explained by the differences in demographic, health, and work-related factors. Adjustment for all these factors together resulted in a decrease of the OR from 1.32 to 0.94. The higher prevalence of high NFR among women aged 50--64 years when compared with younger women could largely be explained by the better self-reported health status of the younger women. This appears to be the most important factor explaining the difference in the prevalence of high NFR between highly educated women aged 50--64 years when compared with those aged 15--49 years. Adjustment for self-reported health resulted in a decrease of the OR from 1.32 to 1.14. Adjustment for other factors resulted in smaller changes in the relationship between age and high NFR. Except for contractual working time and terms of employment, the adjusted relationships were smaller than the crude relationship.

Discussion {#Sec14}
==========

Our study showed a high prevalence of work-related fatigue in highly educated female employees. In particular, women aged 50--64 years reported the highest prevalence of fatigue (40.3%). This is in line with former findings (Van Veldhoven and Broersen [@CR43]; Boelens [@CR7]). In our study, work-related fatigue is clearly related to gender (women), education (highly educated women), and age (older highly educated women).

Our second research question focused on factors explaining group differences in the prevalence of fatigue. Compared with highly educated men, highly educated women more often face adverse working conditions such as lower autonomy, higher emotional demands, and external workplace violence, which increase their odds of reporting work-related fatigue. At the same time, however, the fact that they work overtime less often and more often work part-time compared with their male counterparts decreases their odds of reporting high fatigue levels. These factors counterbalance each other and therefore did not explain the gender difference in fatigue among highly educated employees. Highly educated women's high fatigue compared with women with a lower and intermediate level of education is largely explained by working more often under high time pressure and facing emotional demands. Comparing highly educated women aged 50--64 years with younger highly educated women, the most important explanatory factors are lower health ratings, more adverse working conditions, and working more often in the education sector.

Gender differences in high NFR among highly educated employees {#Sec15}
--------------------------------------------------------------

Our findings that highly educated women face more often adverse working conditions compared with highly educated men, is in line with Doyal's ([@CR13]) statement that the low-status jobs that most women work in are most stressful. Among the highly educated, women appear to do the work that is more stressful in Dutch society, although highly educated men do tend to work more hours and structurally work overtime more often. Workplace violence offers an important explanation for fatigue among highly educated women, and we consider the high prevalence of external workplace violence among this group relevant and disturbing. Of the highly educated women, 34.3% faced external workplace violence in the past year from patients, students, or passengers compared with 20.5% of the highly educated men. Workplace violence toward women is related to 'physical proximity', which stems from higher emotional demands on women (Di Martino [@CR12]). Working fewer hours protects highly educated women from developing even more work-related fatigue. Our results are in line with the literature that fatigue after work is related to working conditions (e.g., Jansen et al. [@CR18]). However, additional explanations for the gender differences found are needed.

One additional explanation concerns the possibility that associations between self-reported working conditions and health are underestimated among women. A recent study showed that according to external assessors, women in active jobs with high demands and high control had more hindrances and less influence over their work, whereas men in active jobs had less hindrances and more influence over their work compared to employees' self-reports (Waldenström and Härenstam [@CR50]). This may apply to our sample as well. Secondly, gender differences may exist in the effects of overtime work. Working overtime may serve as a safety valve allowing workers to catch up with work and reduce job stress (Åkerstedt et al. [@CR2]). However, voluntary overtime work in some jobs may have different effects than overtime work in other jobs. For instance, an ethnographic study showed how women's capacity to provide care work in any context is endlessly stretched, including violent circumstances or working overtime (Baines [@CR3]). Besides, overtime work may interfere with non-work duties and with leisure time. In one study, household and childcare activities were not related to NFR, but involvement in off-job activities such as sports or social contact decreased NFR (Sonnentag and Zijlstra [@CR35]). Hence, the problem may not only be what highly educated women do as regards (overtime) work and care, but also what they do not as regards leisure. This draws attention to recovery opportunities, defined as situational characteristics that allow recuperation from work and are considered to be a sub-dimension of job control (Van Veldhoven and Sluiter [@CR45]). Off-the-job recovery time can be leisure time or vacation, and our finding that working fewer hours protects women from even higher NFR indicates the influence of such factors. Finally, gender differences may also exist in on-the-job recovery time such as rest breaks, beginning or ending time, or being able to disrupt the work at will. In a recent study, among three different samples, including health care workers, on-the-job recovery opportunities explained NFR, whereas job control did not (Van Veldhoven and Sluiter [@CR45]). Besides, gender differences may also exist in on-the-job recovery opportunities as regards unpaid work.

Education differences among female employees {#Sec16}
--------------------------------------------

Our model almost completely explained differences in fatigue between women of different education levels. Particularly, highly educated women work more often under time pressure and face higher emotional demands. The role of time pressure in fatigue is in line with the JD-C model (Karasek and Theorell [@CR20]). Highly educated women's better health status compared with lower educated women partly protects them from fatigue.

Age differences among highly educated female employees {#Sec17}
------------------------------------------------------

Health also plays a role in the comparison between age groups. Compared with their younger counterparts, highly educated older women's high NFR is mainly explained by their lower health ratings, and additionally by working more as teachers and working more often under time pressure. Age differences between highly educated women are well explained by our model. The adverse working conditions that older women face may be related to the fact that they work more often in the education sector (16.3 vs. 36.2%). Possibly, younger women have more options as regards occupational choices than their older counterparts who may have been tracked into education.

Limitations and strengths to the study {#Sec18}
--------------------------------------

Our study is representative for Dutch employees, but may not generalize to other countries because of the high part-time work rates in the Netherlands (Visser [@CR49]). A double burden of work and care may exist in other countries, where traditional roles are largely intact at home, while women participate full-time in the labor market, such as in the United States. Furthermore, we did not include how the respondents experience their work--life balance, and whether gender equality exists as regards domestic work. Higher strain in domestic work was found to be associated with lower mental health scores in working women (Staland-Nyman et al. [@CR36]).

Comparing the three subgroups seemed meaningful, but other comparisons might have provided additional explanations. For instance, lower educated men spend more hours caring for their children than highly educated men (Verdonk and De Rijk [@CR47]) and more often combine high physical job demands with lower control at work. Hence, their lives may be more comparable to highly educated women's working lives than the groups chosen.

We did not control for the presence of chronic disease. A stronger healthy worker effect is to be expected among highly educated women older than 50 than among their male counterparts, because ill-health may play a role in women's lower labor market participation (Abramson [@CR1]). Hence, better self-reported health was to be expected in highly educated women than in highly educated men, but this was not found in our data. Nevertheless, health status is important in the mental effort necessary to perform a job. The prevalence of long-term disease such as a heart condition or psychological problems is associated with NFR, and working requests relatively more effort from people with psychosomatic health complaints (Jansen et al. [@CR18]; Meijman and Zijlstra [@CR27]). Job autonomy is even more important for workers with health problems, because control enables them to efficiently deal with their energy.

Implications for research {#Sec19}
-------------------------

Only by the end of the 1980s, Dutch women's labor market participation strongly increased. Although highly educated women have always worked more than lower educated women, the older women in our sample may be the pioneers of their generation and possibly, our findings must be attributed to a cohort-effect rather than an age-effect. Qualitative research may provide more insight into the process of developing stress complaints and fatigue in highly educated older women, how they experience their work history, their current working and private lives, and their health care needs.

Our findings suggest that work is more costly in terms of effort for highly educated women than for their male counterparts in the workforce. Gender-specific factors such as difficulties in setting limits or putting high demands on oneself are often overlooked in measures of work stress (Holmgren et al. [@CR17]). For instance, in a study among 8,000 MBA students, researchers found that women scored higher than men on the value of wanting to do an excellent job (Frieze et al. [@CR15]). These values are worth studying in relation to fatigue. Besides, given the recent findings that on-the-job recovery opportunities impact on employees' health and NFR (Van Veldhoven and Sluiter [@CR45]), gender differences in on-the-job recovery opportunities warrant further investigation.

A study combining external assessments of job demands and control with self-reports in a high-risk sector such as education may provide more insight in possible gender differences in working conditions and their meanings. Besides, large surveys should not only focus on job characteristics and demographic variables but also include topics such as informal care and its intensity as well as recovery opportunities.

As regards health care for women, we need to develop and study interventions to help highly educated women cope with their strains and to help balance their energy. And last but not least, workplace violence needs to be studied and targeted, in particular in health care and in education.

Implications for practice {#Sec20}
-------------------------

Highly educated women are generally satisfied with their work. Moreover, our finding that highly educated women have high levels of fatigue does not contradict former findings that women, including older women, experience their lives as positive and meaningful (Boelens [@CR7]; Gordon et al. [@CR16]). There is, however, some room for improvement. As regards the organizational level, workplace violence must be addressed for instance by raising awareness, assertiveness training, alarm systems, and counseling. Family--friendly policies focusing on child care are not sufficient for older women who start having responsibilities for caring for their own parents within the context of large jobs. Our findings may also have implications for health care for highly educated women with fatigue complaints. In particular, women with stress problems may benefit from active coaching to change stressful interactions at work (Van Veldhoven [@CR42]; Verdonk et al. [@CR48]).

In the Netherlands, expectations for the future are that the female workforce will continue to grow and will demonstrate even higher levels of education. Extrapolating our findings to this future scenario, our findings imply a strong call for attention: work-related fatigue in highly educated women needs a firm place on the policy, research, and occupational health care agenda.
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